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学 位 論 文 内 容 の 要 旨  
 This doctoral thesis focuses on the design and collaborative management process of 
the urban natural environment for connecting children and nature. In order to discuss 
the design and collaborative management of urban natural environment, the study 
explores the connection between green infrastructure (GI), urban ecosystem services, 
and children’s nature experiences.  
 This thesis consists of eight chapters. The background, the review of previous 
studies about urban natural environment, objectives, and overview of the study are 
described in the introduction in chapter 1. Chapter 2 to chapter 6 describe the process 
of the design and the use of the urban natural environment; a city park, a school ground, 
an urban forest, and an open public space of a university. In each chapter, the 
ecological character and the function for children’s activity were evaluated. 
Methodology of the design and management of urban natural environment and the function 
for children were discussed for developing GI in future cities.  
 Chapter 2 addresses children’s preference for nature and actual places to play 
in the city. The result of the questionnaire for children (N=1507) in Tobata ward, 
Kitakyushu city, enhances the importance of developing the quality of familiar natural 
environment for children to establish their perception and connection with natural 
environment.  
 Chapter 3 describes the design and management process of an urban park, 
Megurizaka-pond park in Kitakyushu city. The project to redesign the park started in 
 2008. Multi-functional landscape planning (MFLP) and process planning were applied to 
the project. After construction in 2010, diversity of flora and fauna increased. 
Consequently, the system of ecological learning for children was implemented in the 
park. Children’s perception of the urban natural environment was influenced through 
the process of ecological learning which involved children in interactions with natural 
and social environment. The result of the implementation of the ecological learning 
indicates that not only developing quality of natural environment but also installing 
social systems such as learning programs contribute for the urban natural environment 
to perform an educational function for children. 
 Chapter 4 describes the design process of creating a biotope in Ikiminami primary 
school in Fukuoka city and evaluates its impact on children’s play. Process planning 
and MFLP were used to design the school biotope. The result of the analysis for 
children’s activity demonstrates that diverse affordances of the natural elements in 
the school biotope promote a variety of physical movements. Additionally, the 
activities in the school biotope changed according to changes in the natural environment 
due to the process of time. Furthermore, the result of the questionnaire shows the 
activities in the school biotope were more diverse than the activities in the 
traditional playground. 
 Chapter 5 aims to explore the quality and management of the existing urban natural 
environment for children through a case study of a kindergarten in an urban forest in 
Kyoto. From the results, it was concluded that the substantial qualities that provide 
direct experience of nature for children are diverse affordances of nature; functions 
for play, and its ecosystems. The ecosystem conservation of the existing urban natural 
environment for developing the natural playground has a potential to be a new way of 
urban ecosystem management. 
 Chapter 6 focuses on the process of children’s experience of the urban natural 
environment. The experimental program to provide natural experiences for preschool 
children was conducted in the university campus of KIT in Tobata. The instructor led 
children to recognize birds and insects. This caused them to explore the natural 
environment to find the birds and the insects in their free play. Consequently, 
 implementation of the program extended further activities, which were provided by the 
teachers of the preschool, that helped children to develop their perception of the 
natural environment. The result indicates both the interpretation for providing an 
opportunity to recognize nature and the support to develop the experience to advanced 
learning. The social environment would be important for providing rich nature 
experiences for children as well as the quality of the natural environment. 
 In conclusion, the urban natural environment was characterized as a rich 
playground for children that provides a variety of affordances. Complex physical 
environments and ecosystems of the urban natural environment provide various 
opportunities to play for children. Installing GI and restoration of urban natural 
environment have a potential to contribute to developing natural playground which has 
a critical role for children’s development. Especially in parks and school grounds 
are required for developing the quality of the natural environment. On the other hand, 
developing a community to promote use of the existing natural environment which is not 
designed for children, such as urban forest, would also develop a place for children. 
Therefore, social systems are important for the fulfillment of the function of urban 
natural environment. Thus the design and planning process should consider the process 
of time to fulfillment of multifunctional roles of the place, including the development 
of social systems to promote using the place for children. 
学 位 論 文 審 査 の 結 果 の 要 旨  
 This doctoral thesis focuses on the design and collaborative management process of 
the urban natural environment for connecting children and nature. The current issues 
of urban planning, a common focus of planning and growth management efforts is to 
establish the green infrastructure to maximize urban biodiversity conservation. In 
order to discuss the design and collaborative management of urban natural environment, 
the study explores the connection between green infrastructure (GI), urban ecosystem 
services, and children’s nature experiences. The research project of developing urban 
GI were implemented in an urban park, a school ground, urban forest, and university 
campus. In each study site, the ecological character and the function for children’s 
activity were evaluated. Methodology of the design and management of urban natural 
 environment and the function for children were discussed for developing GI in future 
cities. The study demonstrates the function and value of urban GI for children. Besides, 
the process of children’s development through the play and learning in the urban 
natural environment was described. The urban natural environment was characterized as 
a rich playground for children that provides a variety of affordances. Complex physical 
environments and ecosystems of the urban natural environment provide various 
opportunities to play for children. The ecosystem is the essential quality of natural 
playground which sustain provisioning of variety of materials and opportunities which 
promote children’s development through the activities in the landscape. The urban GI 
has a potential to contribute to developing natural playground which has a critical 
role for children’s development. Especially in parks and school grounds are required 
for developing the quality of the natural environment. On the other hand, developing 
a community to promote use of the existing natural environment which is not designed 
for children, such as urban forest, would also develop a place for children. The study 
indicates that a natural playground in an urban area would be a part of the urban green 
infrastructure. This implies that we need to see urban natural environments not just 
as ‘green’ but with its quality and multiple functions. Application of the design 
methodology MFLP which create a variety interaction between natural environment and 
people to urban GI would contribute to maximize the function of urban natural 
environment. Additionally, promote the using value of urban GI would depend on the 
acquirement ability, which is the systems of techniques and thought of persons or 
society which can drew out meanings, values, and goods from the component of an ecosystem, 
is necessary to control of the ecosystem deterioration. Therefore, future projects and 
studies to develop natural playground as urban green infrastructure require the 
collaboration of a wide range of stakeholders such as planners, designers, scientists, 
educators, and children. The field of urban green infrastructure for children will be 
a meaningful challenge for planners to contribute to preserving children’s right to 
play, people’s life-long development and establish sustainable cities. The evaluation 
of natural playground as urban GI which was discussed in the study provides valuable 
information for future urban planning. Developing studies on urban GI has a critical 
 role in sustainable development in the circumstances of the cities that the growth of 
the cities has critical impacts on global biodiversity. As this study shows, the design 
and management of urban GI would be required the approach to social and the time process. 
Thus the studies on urban GI has a potential to involve a wide range of study fields 
such as landscape ecology, urban planning, social study, pedagogy and so on. Moreover, 
the management of urban GI will have a great potential to apply new technologies. 
Therefore, this study is expecting to be expanded to interdisciplinary study which 
provide new theory and valuable methodology for sustainable environmental design and 
management. The examined committee agreed that the applicant is fully qualified to be 
awarded the degree of Doctor of engineering.  
 以上により、論文調査及び最終試験の結果に基づき、審査委員会において慎重に審査  
した結果、本論文が、博士（工学）の学位に十分値するものであると判断した。  
 
